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Overview: The objective of this project is to assess change in mangrove forests in Nigeria and Mozambique from
2015 to 2018 using SAR and optical data fusion. Due to frequent cloud cover over the study area, SAR and optical data
is fused to obtain gap-free imagery without clouds. Landsat-8 OLI and Sentinel-1 imagery is fused with TensorFlow, an
open source platform used in developing machine learning models. The resulting images are classified to discriminate
mangrove forest cover from other land cover types, and change is estimated using image differencing. Preliminary work
aims to identify areas that are undergoing change using Landsat-8 OLI and NDVI, an indicator of chlorophyll content.

Landsat-8
OLI surface
reflectance

GLCM
properties
Sentinel-1
HV C-band

Methodology & Data
Neural
network in
TensorFlow

Landsat-8 OLI
(NASA & USGS)

Zambezi River

Fused
imagery

Sentinel-1 (ESA)

Land cover
classification
using MLC
Accuracy
assessment
in CEO
Niger Delta

Preliminary Work: The differenced Normalized Differenced Vegetation
Index (dNDVI) was computed in Google Earth Engine using Landsat-8 OLI
imagery. The resulting maps show areas of decreasing NDVI values in red from
2015 to 2018. In Nigeria, large areas of mangroves are showing decreases in
NDVI along the Niger Delta, a popular location for oil extraction. Mangroves in
Mozambique are showing decreases along the outlet of the Zambezi River.

Impact/Future Work: Mapping mangroves at a country-scale is important for forest monitoring and decision
making. Understanding rates of magnitude of mangrove change across space and time can aid in identifying priority
areas for forest regeneration, and can help construct sustainable management practices for the future. Further studies
may include comparing the SAR/optical classification results to SAR-only and optical-only maps
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